Experimental procedure

Materials
n-Hexane (Baker, HPLC grade), nitromethane (Aldrich, HPLC grade), and anhydrous pyridine (Fluka) were used without additional purification or drying. The derivatization reagent was bis(trimethylsilyl)trifluoroacetamide (BSTFA) containing 1% trimethylchlorosilane (Sigma) . Series of C 6 -C 30 n-alkanes, toluene and n-butyl benzene (internal standards) were purchased from Sigma. Other chemicals were obtained from several sources.
Instrumentation
Gas chromatographic analyses were carried out on an HP 6890 GC with electronic pressure control, split/ splitless injector, and flame ionization detector (FID) from Agilent Technologies, USA. It was equipped with a HP-5 column (30 m × 0.25 mm coated with 0.25 μm 5% phenylmethylsiloxane). Helium (99.999%, 1 mL min -1 ) was the carrier gas. FID flow rates were: hydrogen 40 mL min -1 , air 400 mL min -1 , nitrogen (make-up gas) 40 mL min -1 . The injector and FID temperatures were 250 and 300 o C, respectively. The oven temperature was programmed from 40 o C to 300 o C at 5 o C min -1 and was maintained for 30 minutes. The split ratio was set to 50:1; septum purge was 1 mL min -1 .
Partition coefficients determination
Samples were prepared at 22 o C. A 2 mL flask was charged by pipette with 0.5 mL of n-hexane solution of the compounds (at 100 µg mL -1 ), 0.5 mL of nitromethane, 5 µL of n-alkanes mixture and 0.5 µL of n-butylbenzene. The flask was closed and intensely shaken for 5 minutes. After the phases were separated, the solution stood for half an hour. Each phase was then subjected to GC-FID analysis. Distribution coefficients were calculated from the ratio of the peak areas by Eq. 1:
where S h and S n are the peak areas of the component x on the chromatograms of the hexane and nitromethane phases, respectively, and B h and B n are the peak areas of n-butylbenzene (internal standard). K b is the butylbenzene partition coefficient (K b =4.00±0.40). The retention times of the compounds and n-alkanes were used to calculate linear temperature programmed retention indices (LTPRI) [20] .
Phenols and aliphatic and aromatic acids were analyzed as trimethylsilyl derivatives. 20 μL of pyridine and 50 μL of BSTFA were added to 1 mg of compound, the mixture was heated for one hour at 70ºC to form the TMS derivative and the resulting solution was used for partition coefficient determination.
Results and discussion
Experimental partition coefficient determinations
The volume of the gaseous phase and the resulting GC injector pressures after the evaporation 1 μL of n-hexane or nitromethane were different. This could affect K hn precision since the higher injector pressure after nitromethane evaporation pushes out more of the sample during removal of the needle from the injector. To avoid this difficulty the needle was left in the injector for about a minute after injection to allow the sample to move onto the column.
The determination of a partition coefficient is possible only when the liquid-liquid system is in equilibrium. Thus, both shaking time and the phase separation time required for the distribution coefficient to reach a constant value were determined. Satisfactory results were achieved when the shaking time was 5 minutes and the phase separation time 30 minutes. Relative standard deviations (rsd) obtained for measurements carried out between 30 minutes and eight hours after phase separation did not exceed 3.5%. The difference between the rsd obtained 24 hours after the partition and the rsd obtained from earlier measurements was substantial, i.e., as great as 80%. We conclude that correct distribution coefficient values can be determined from 30 minutes to 8 hours after partition. Two approaches were studied: (1) injection of each phase after separation and (2) injection of one layer prior to and after equilibration. The precision of K hn values obtained by injecting a single phase was worse (rsd > 10%). When both phases were analyzed rsd did not normally exceed 5%. K hn determinations based on the analysis of both phases is superior and this method was adopted.
The distribution coefficient depends both on temperature and pressure. However, atmospheric pressure changes do not significantly affect liquid-liquid equilibria. On the other hand, temperature changes around room temperature do affect the equilibrium, to an extent depending on the structure. 
Calculation of partition coefficients
The partition coefficient in a heterogeneous system is a physicochemical constant that characterizes a compound in the same way as, for instance, its boiling point. There are relationships among physicochemical and structural properties within a homologous series or other similarity. Fig. 1 plots log K hn and the compounds' retention indices on the phenylmethylsiloxane phase (type DB-5). The slopes (k) are similar for the all compound classes; this value is a characteristic of the liquid/liquid system. This coefficient is proportional to the difference in free energies of solvation for the homologous difference (k = 10 -2 ΔG CH2 /2.303RT) in the two phases [6] . The value of k for the n-hexane/ nitromethane system is (1.4±0.2)×10 -3 , while for octanol/ water it is (5.4±0.5)×10
-3 and for n-hexane/acetonitrile it is (1.10±0.20)×10
-3 . The y-intercept in the equation:
is characteristic of a homologous series. Thus the group parameter j, a combination of K hn and retention indices, can be used for compound identification [7] . The relationship between distribution coefficients and other physicochemical parameters can be used to predict unknown K hn values. Mathematical models were constructed described by a general relationship:
Such parameters as molar mass, number of carbon atoms in a molecule, density, molar volume, octanol/ water distribution coefficient, and chromatographic retention index were used as variables X and Y. Coefficients a, b and c of Eq. 2 were calculated by the method of least squares. The coefficient of determination (R 2 ) was the matching criterion. F-Snedecor values [21] characterized the significance of the correlation equations. These equations also served to test the experimental K hn determinations. Predicted values and the parameters used are in Tables 2-4. The predicted K hn are in good agreement with the experimental values; the average difference was 5%. The F-test shows is that the equations are meaningful at a significance level of at least 95%. The majority of R 2 values are close to 0.99. A considerably lower R 2 was obtained for acetates of terpene alcohols because the compounds belonging to this group differ considerably Table 5 gives the j values calculated using only the experimental K hn values. As can be seen, the j values cover a narrow range, but overlap within experimental error for only a few representatives of different groups. Hence, j is characteristic of a homologous series and can be used as a group identification parameter.
Conclusions
Partition coefficients (K hn ) in the n-hexane/nitromethane partition system were determined for 99 ketones, esters and trimethylsilyl derivatives of phenols, aliphatic and aromatic acids. Seven tri-parameter correlation equations between K hn and other physicochemical and structural parameters were developed. Using these models K hn values were predicted for approximately 130 compounds. In almost all the equations, R 2 > 0.98 indicating good correlation between the experimental and calculated values. The F values indicate that the models are meaningful at a significance level of at least 95%. The average deviation of the predicted values from the experimental ones was 5%. 
